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Abstract

In today’s global market the main focus of competitis not only between different
companies but also between supply chains. The pmrs that technological changes are
important for effective supply chain managementyéwer, the main cause of supply chain
improvements are organizational changes and agratten of business processes that lead to
more mature processes in all involved companiesanithe supply chain level. It can be
realized by using effective business process mamagemethods that include estimation of
process maturity, modelling, process analysis aedopnance measurement, continuous
improvement etc. The concepts are illustrated \aittase study of Merkur supply chain in
which already introduced changes are evaluated wiithulation modelling and process
maturity measurement methods. Three different assof the process were modelled: the
process before IS implementation (AS-WAS); the enirrprocess (AS-1S), where several
activities were automated; and the proposed rededigrocess (TO-BE), where more radical
changes are planned that require several orgammsdithanges. The case shows that business
process management on the supply chain level bhagsfits to all companies involved. The
decrease in work costs and reduction in processeaatimes begins with IT implementation
and the increase in maturity. However, in orderfuaher improve the process, more
considerable organisational changes are needethnitbe seen from the case study that
business process modeling and discrete-event dionlare valuable mechanisms for
realizing the actual business value of businedsdginess e-commerce.

Keywords: Supply chain management, Business processnagement, Business process
orientation, Process maturity, Business process sufation modelling.
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. The purpose of this paper is to analyse how SC
1 Introduction efficiency is related to BPO that is measured by SC
In today's global market the main focus ofMmaturity level. On one side higher level of BPQais

competition is not only between different companieBrerequisite for significant changes, integratiand

but also between supply chains. A supply chain (Scfficiency improvements of SC business processes.
not only includes manufacturers and suppliers, bn the other side process changes are enablers for
also transporters, warehouses, retailers and cessomhigher SC process maturity. Lockamy & McCormack
[1]. There are many important issues and problentdl] claim that integrated SC management may be
that need to be resolved for successful and efficiemore difficult to operationalise in practice tham i
SC operation — this is the main purpose of suppfpeory. Therefore we analyse how to operationalise
chain management (SCM). Storey et al. [2] argue thi)e relationship between SC maturity and SC
there is a substantial gap between theory andipeactperformance.

of SCM. They suggest that business models and Sée paper shows that technological changes are
practices have to be changed simultaneously. important for effective SCM, however, the main @us

Efficiency of SCs can generally be improved by e.g?f SCM improvemfants is organisational changes and
reducing the number of manufacturing stagedntegration of bu5|_ness.processes that _Iead to more
reducing lead-times, working interactively ratheat Mature processes in all involved companies anteat t
independently between stages, and speeding up $he level. It can be implemented by using business
information flow [3]. One of the commonly applied Process management (BPM) methods that include
methods in SCM is vendor-managed inventory (VMIgEStimation of process maturity, modelling, process
or similar concepts such as efficient consumeﬁ‘”aws's and performance measurement, continuous
response (ECR), continuous replenishment (CRynprovement etc.

collaborative planning, forecasting, and replenishm g¢ performance can be assessed by using simulation
(CPFR) [4] and synchronized consumer respon§fodeling. The reasons for the introduction of
(SCR). A problem is that companies often tend t@imylation modeling into process modeling can be
optimise their own performance, disregarding theummarized as follows: simulation allows for the
benefits of a SC as a whole (local instead of Q|Ob<'f‘nodeling of process dynamics, the influence of
optimisation). A prerequisite for effective SCM is andom variables on process development can be
long-term contracts, partnership and established fivestigated, re-engineering effects can be armtfeip
business connections between the companies in the 5 quantitative way, process visualization and
SC. Indeed, the lack of trust between busines®@at gnimation are provided, and simulation models
is one of the main hindrances to collaborationhi@ t f5cilitate  communication between clients and an
SC context [5],[6]. One of the related challenges ignajyst. The final reason for using simulation
who should be responsible for managing the SC [2]. modeling is the fact that it can be increasinglgcuby

A majority of SCM problems either stems fromthose who have little or no simulation backgroumd o
uncertainties or inability to coordinate severafXperience [12].

activities and partners. Sharing of information cafpe concepts are illustrated and analysed withse ca
obviously be a problematic issue as the companies i study of a SC of a large Slovenian wholesaler and
SC may not be prepared to share their productite dacetajler. In the case study changes are evaluaged b
lead times, specially when those companies agmulation modelling and process maturity
independent of each other [7]. Thus, anothgfeasurement methods. Besides, several possible

possibility to improve the efficiency of SCs isf,iyre improvements are analysed.
implementation of information technology (IT).

Although IT improves the flows of information and2 Increasina Maturity of Subply Chain
allows better communication between partie 9 y PRy

S . :
organisational and system factors such as proces§OC€sses with Business Process

definitions and legacy systems are also importaht [ Management
The barriers to the adoption of inter-organisatlona].
information systems do not lie primarily in the
technology but in business processes. T
implementation of inter-organisational systems onl

leads to full advantage if introduced hand-in-han%
with business process renovation in a whole SC [9].

o cope with challenges, organisations, especially
those that wish to successfully manage their S&& h
accept process-based management principles, as
CM is based on process view on business [10]. The
rocess paradigm implies a new way of looking at
organisations based on the processes they perform
As evident from the discussion above, the key issuather than on the functional units they are digide
for successful SCM is integration of businesénto.
processes, such as purchasing and customer rslatio'&
Even in the most successful companies there are f%
fully integrated processes [10].

rocess is a set of one or more linked procedores
tivities that collectively realise a businesseckjye
by transforming a set of inputs into a specific skt
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outputs (goods or services) for another person
(customer) by a combination of people, methods, and
tools [13], [14]. Procurement and fulfilment aresth
key processes in a SC and with the onset of the
Internet those, which have to be first and foremost
redesigned and reorganised [15]. In fact, process
improvement orientation is the most often used
construct in research connected with SCM and the
majority of research papers frame SCM as sort of a
process [16].

To analyse the understanding of processes of "a
company and a SC the concept of business process
orientation (BPO) can be used. The concept denotes
an organisation that, in all its thinking, emphasis
processes as opposed to hierarchies with a special
emphasis on outcomes and customer satisfaction [10]
It consists of several components: process view,
process jobs and process management and
measurement. Process view involves a focus on
processes across an organisation that need to e
defined and understood by the employees. Functional
roles and titles reflecting the traditional hietsioal
structure are replaced by process owners — leaders
who are responsible and accountable for the ojperati
and improvement of the core business [14]. Alon
with process owners, process teams become the m
building element of an organisation which emphasis
the process job category. Finally, proces
management, supplemented with process measures
has as much to do with changing the culture and t
way of thinking, as it does with changing the
organisational structure.

9-13 Sept. 2007, Ljubljana, Slovenia

organisation basically remain traditional. SCM
costs remain high, customer satisfaction has
improved, but is still low.

Level 3 — Linked This level represents a
breakthrough. Cooperation between company
departments, vendors and customers is
established. SCM costs begin decreasing and
customer satisfaction begins to show marked
improvement.

Level 4 — Integrated The company, its
vendors and suppliers cooperate in the process
level. Organisational structures are based on
SCM procedures, SCM performance measures
and management systems are applied.
Advanced SCM practices, like collaborative
forecasting with other members of a SC, form.
As a consequence, SCM costs are dramatically
reduced.

Level 5 — Extended Competition is based on
SCs. Collaboration between companies is on
the highest level, multi-firm SCM teams with
common processes, goals and broad authority
form.

h [18] the relationship between SC processes
aturity and overall SC performance is examined.
he research showed that SCM process performance

strongly
ditionally, the research indicates that direciqass
measures like cycle times and inventory levelsaise
related to the maturity of SC processes. The perpos
of this research is to analyse the relationshipvbeh

related to SC processes maturity.

Levels of process orientation are often presenied b process efficiency and SC maturity in more depth.

model of the stages that organisations go throwgh
they move from being immature to mature in the
process orientation. Hueffner [17] state that insesl
process maturity is correlated with an increas
probability of achieving effectiveness, efficienapd
quality and that increased maturity can lead to 1S
decreased gap between objectives and the currdt
situation. IS

process maturity concept, which serves as a refererg
i

CM initially emphasised local optimisation of each
C activity, or more specifically, the lowering adsts
and increasing the level of services at each JtHje
eés the ultimate customer perceives the output of an
entire SC as a unique product and/or service, dasim

ansition to that from a functional to a processw

ide a company has to be done at the SC levéd. Th
a transition from inter-organisational linkages
truly integrated and managed

inter-organisational

The SC maturity model [18] is an extension of BPQrocesses. They have to be designed in a way that a
concept to a SC. The purpose of the model is tesass SC can react to the changing needs of their cusgme
at which stage a SC is and to assist in developingto new business models of their competitors, and
road map. For measuring the maturity of SC proaessepportunities of new technologies [8].

several methods can be applied, like questionnair
interviews, documentation review, etc. The S
maturity model defines the following levels:

e transition from inter-organisational linkages t
process-orientation takes many forms. Businesgpsoc
(re)design is one of the most common forms of

" Level 1 — Ad hoc The SC and its practices areorganisational change [20]. It is a strategy that

unstructured and ill-defined.

Processesgritically examines current business policies, pcas

activities and organisational structures are naind procedures, rethinks them and then redesigns th

based on horizontal processes,

procesaission-critical products, processes, and senj2tk

performance is unpredictable. SCM costs arf also means analysing and altering the business
high, customers satisfaction is low, functionaprocesses of the organisation as a whole and esquir

cooperation is also low.

" Level 2 — Defined Basic SCM processes are
defined and documented, yet the activities an

ISBN 978-3-901608-32-2 3

careful change management.
important aspect is to guide process renovatiom wit
tcpe idea to simplify and improve processes in a way

In SCM terms an
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that they can be more easily integrated with otheé8C has already evolved from the first to the second
companies. Nowadays, e-business renovation [28lage, while the transition to the next stage was
strategies focus on the processes between businasslysed as a part of this research.

partners and the applications supporting

processes thethe SC maturity level was evaluated by use of a

guestionnaire. It is based on the questionnair@R0D
While BPM enables a shorter cycle-time and lowein a SC developed by McCormack & Johnson [10]. It
costs of transactions, it also means the redudtion consists of several variables that measure differen
inventory levels (safety stock) for all companiasai dimensions of BPO, namely process view, process
SC without increasing the danger of stock-outs. Thebs, process management as well as measurement and
findings of an empirical research presented in [4processes in a SC. Process view involves a focus on
indicate that high levels of information exchange a the workflows and processes across an organization.
structural collaboration, upstream as well ag&unctional roles and titles reflecting the tradiab
downstream are necessary for any substantiblerarchical structure are replaced by process mwvae
performance improvements. Gradual changes will né#¢aders who are responsible and accountable for the
result in noteworthy rates of performance advances. operation and improvement of the core business.
Permanent tracking of SC measures and continqul%O.ng Wit.h Process owners, process teams becom_e the
tuning of processes is necessary for a continuoH%aln bg|ld|ng element .Of an organization which

: i lémphasmes the process job category. Finally, geoce
process analysis and improvements. It also enablﬁ]s

some strategic advantages besides the advantage§1 gsp agement, supplemented with process measures,
the operational/tactical level. The effectivenebshe a5 as much to do with changing the culture and the

process can be achieved and evaluated only by longe of thinking, as it does with setting process

term measurement and continuous improvement %iented measures and goals for an organizatiomeSo
P %uestions relating to IT deployment and information
processes [23].

flow in a SC were added to the original BPO
Performance measures should be integrated acraggestionnaire. Additionally, the processes in a SC
different departments and all companies in the S®ere analysed by using the questions originateoh fro
[6][23]. Developing measures of SC relationshipd anthe work of McCormack & Johnson [10]. The five-
the SC as a whole, rather than measures of intrpeint Likert scale (1 — completely disagree, 5 —
organisational performance, is vital [24]. Howevercompletely agree) was used.

changes in a single company should algq be S'[.Ud'q\ﬂbdels of business processes play an importantimole
because a company is unlikely to participate in Al tterent phases of BPM regardless of the

integration project if it does not brlng b.enef'lt.ttmt methodology used [25]. Business process modelling
company as well. In some cases it is difficult to ; ; ) X

- . and the evaluation of different alternative scevsmfor
measure performance indicators on-site. F

redesigned processes that are to be implementedqo? improvement by simulation are usually the digyi

for the evaluation of different alternative rendeat factors of a business renovation process [22].

scenarios this is also impossible. Simulations lsan Many different methods, techniques and tools can be

used to estimate performance indicators in thesesca used for the modelling of business processes ierord
to give an understanding of possible scenarios for

3 Measurement of Supply Chain improvement [26]. The most promising technique is

; § Business Process Diagram (BPD) that is part of a
Maturity and Process Efficiency Business Process Modelling Notation (BPMN)
Based on the previously presented theoreticatandard developed by the Business Process
background we analyse in more depth the relatipnshManagement Initiative (BPMI) [27]. The technique is
between SC maturity and SC process performance. supported by a majority of contemporary business
As previously discussed, the SC maturity can b%tro:j:ess modtel(ljlng ttr(])ols atnd |st.also used in the cas
considered as a measure for BPO of a SC. Thus an ) Presentedin the next section.
increase in the SC maturity level can beBusiness process simulation modelling was used for
operationalised via the improvement of BPO usinghe purpose of SC efficiency evaluation. Simulat®n
different (business process) management practicased to understand the behaviour of a concretersyst
Similarly, process efficiency can be improved byand/or to evaluate various strategies for the djpera
business process change methods [3]. Consequently,the system [28]. The most often used type of
the relationship between the SC maturity level 8@d simulation in a business process renovation pragect
process performance can be, at the operationalisatidiscrete event simulation (DES). DES allows system
level, observed through the relationship betwee@BPquantities (state variables of attributes) to cleaogly
improvement practices and process change. at discrete points in time, called events. DES plesy
F]or the understanding of the essence of business
systems, the processes for a change to be ideintifie
process visions to be developed, new processes to b

In the case study a part of the SC (presentedén t
next section) was studied at three stages, i.thrae
different points in time: past, present, and futdrbe
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designed and prototyped and the impact of propos¢atal purchase is carried out with these suppli@fish
changes in terms of lead-times and costs to lhep 200 suppliers, 80% of total purchasing is
evaluated [29]. The methodology, advantages amkrformed. Merkur produces about 300.000 purchase
some problems of this approach are presented ie matocuments with 1.200.000 items annually.

depth in [22]. However, this methodology does n
enable direct measurement of the process quali
and/or its outputs [9].

y holesale sales are processed in Wholesale, Retail
ahd Sales to Foreign Markets departments. Sales to
end consumer are carried out only from the Retail

The data regarding business processes (e.g. Bxdjvit department. Wholesale sales represent about 75% of
costs, lead-times) were acquired during businesstal Merkur revenues.

process modelling and were provided by th . . ,
companies involved in the SC on an interview basi%{lerkur has business relations with 22.000 wholesale

Since business process models are an abstractioncﬁf:rosf ihbeuzline?sfsz. ;(?g Qﬁl hé)rlgsilﬁeDSeaﬁ:;trtr;?d;:):zkes
SC operations, it was vital for the case studyrsuee 99 : Yers,

that the business process simulations fit the sgali Markets Department is in charge of buyers from

. . tside Slovenia, all other smaller Slovenian bsyer
SC operations. The data quality was cross-checked ’ )
and fine tuned when comparing the results of bigsine © served by the Retail Department. The Wholesale

process simulations with real life data. The data f Department processes more than 700.000 sales

simulation of the proposed TO-BE process modeqocuments with 4.000.000 items each year.
were estimated in several iterations by domain #gpe Considering this data it is clear that businesatimis
(process actors and managers). between Merkur and its partners in tB8B segment

The two major measures used in this research e very close and the frequency of data interahasg

evaluate SC efficiency are lead times and proceségh; therefore, it is necessary to computerize the

costs. Lead times are especially important becauBE2¢esses I order to speed them up, cut costs and

they are one of the most critical parameters in th%ﬁmlnate errors.

evaluation of process efficiency. Their estimat@m 4.2 Strategic development programme “Merkur’s
be based on experience, calculations in the ERPbusiness with Companies — B2B”

system, or monitored actual time [30]. In our ctse
activity times are actual times, while the totahdis
were estimated with simulations.

Merkur's business strategy is brought to effect
through strategic development programmes which
usually last for several years. Strategic develagme
Strategic costs reduction and consideration ofl tot@rogrammes are structured in projects, which makes
costs in supplier selections are considered onaef the resolution of complex problems with partialpste
top trends in SCM [31] and as discussed earlieradne by-step solutions possible.

the most often used performance indicator in a SC. , . .
One of Merkur’s strategic development programmes is

called “Electronic business between Merkur and
partners — B2B”. The programme has the following

The above-described concepts were analysed with tABjectives:

case study that analyses a part of the SC of tige la , Possibility of permanent commercial business
Slovenian wholesaler and retailer Merkur. It ingad between Merkur and its partners on 24x7 basis.

their sales process that involves other companies,

4 Case study: Wholesaler Supply Chain

namely: “Customer” — any company that buys Possibility of electronic business with suppliers
products from Wholesaler; “Supplier” — performs and implementation of e-business with

activities in case of transit order; and “Transport- suppliers-contractors (60% of purchase through
performs the necessary transport of goods. Sinee th e-business solutions).

case does not include the whole SC, the concepts ca
be used even if there are more participating
companies.

4.1 The company Merkur, d.d. and it's B2B .
business activities

Possibility of electronic business with buyers
and implementation of e-business with all
interested buyers.

Implementation of electronic catalogue system
with ordering feature for buyers.

The company Merkur, d.d. is a wholesale and retajl
company trading with technical products. The basic
processes in a trade company are: purchasing,
warehousing and sales of goods. . Use of up-to-date information and
communication technology, web oriented
applications and e-business standards.

Implementation of the system for management
of rich data content.

Merkur's sales programme consists of 200.000
different items, which are purchased from abou0@.0
suppliers. Business relations with top 1.000 sepsli * Readiness of Merkur for cooperation in global
are regulated with purchasing contracts. About 7% electronic distribution systems.
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All fields of e-B2B cannot be implemented at onéNholesaler. All communications between the
time; therefore the system must be developed sfep-tinvolved companies were made by ordinary mail, fax
step. Every project is assigned a priority, based@m or phone. A detailed execution of the process @an b
analysis of available resources and technologicaken from Figure 1.

possibilities. Higher priorities are assigned tojeets The execution times and work costs of all actigitie

which will bring higher business effects. With the . .

implementation of new system, it is essential trere recorded. A 20-day simulation was performed

integrate it with existing systems. W'th. the Igrafx Process 2_006 software. Based on
business data, a new order is created every 3@dsco

As the presented case study is focused on tieverage lead times, process times and average work

wholesale and retail industry, the delivery areshis costs were monitored. The results of the AS-WAS

most demanding and extensive management procesedel are shown in Table 1 and show average times

according to the SCOR model. Hence we can expeaf the whole process (process time), average ezl t

that practices like process documentation, intémrat and costs, separately for all companies involved.

and measurement will have an important impact

SC performance [10]. We estimated the maturity of processes by using the

methodology presented above. Joint results of arsswe
Three different versions of the process were medell to the BPO questionnaire are shown in Table 2.
the process before IS implementation (AS-WAS); th&urthermore, we analysed the characteristics of
current process (AS-1S), where several activitiesew maturity levels by interviewing the employees, who
automated; and the proposed redesigned process (Mre most familiar with the SC processes. By
BE), where more radical changes are planned thadbmbining these results we estimated that the rityatur
require several organisational changes. In thevel of the process before IT implementation was
continuation all three models are analysed by ge ubetween level 2 (Defined) and 3 (Linked).

of simulations. For the first two models process
maturity was estimated on the basis of thé"4 Current Process (AS-15)
questionnaire, while for the last model sufficigntl In recent years, the AS-WAS process was automated
mature processes are a prerequisite for the prdposend partly changed with IT implementation — a B2B
changes. portal Merkur Partner was implemented.

The benefits of IS implementation and increases imhe Merkur Partner B2B shop enables selection and
process maturity are analysed and discussed. Tbelering of more than 177.000 items, which are
following criteria were used as indicators to eeddu divided in six sales programmes: ferrous and non-
the efficiency of the process: ferrous products, construction materials and wood,
ge&hnical goods, consumer goods, chemical products,

= Process execution costs that can be used a . ) . .
eléctrical and other installation materials.

measure of necessary resources.

. Process time: that is the time between th@‘t this time, the use of Merkur Partner is limitaml

S : . contract partners, who have the insight into iteatad
beginning and the completion of the process; I o .
. such as descriptions, prices and stock. They cam al
includes payment etc.

make orders or inquires and track them.
" Lead time; that is the time between orde
placement and order fulfilment.

4.3 Process Before IS Implementation (AS-WAS)

Merkur Partner includes many contents, which are
organized in a practical and functional manner:

Login to Shop: A username can be acquired

The general description of the process is as falatv
began with an order or inquiry from a Customer.
Based on the inquiry the Wholesaler prepared aer off
that is reviewed by the Customer. If the Customer
decided to place a purchase order (PO) it wastsent
the Wholesaler that manually entered the PO irgto it
information system and confirmed it to the Custamer
If the goods were already available in the warebpus
proper documentation was prepared and sent to a
Transporter that delivered the goods to the Custome
In the case of transit orders, the order was sermt t
Supplier that arranged the delivery with the
Transporter. The Customer received the goods. #f
necessary, a claim was made and dealt with by the
Wholesaler. Finally, the invoice was sent and &eat
manually by the Customer. For transit orders the
Supplier also had to send an invoice to the

ISBN 978-3-901608-32-2 6

only if it is approved by the person in Merkur
responsible for the partner.

Catalogue of goods: Items are structured into
sales programmes and within them into product
groups. When a group is selected, the list of
group’s items is displayed. Each item is
presented with its attributes such as Merkur’s
article number, description, brand name, unit of
measure, sales price for a partner, stock, lead
time, additional description, buyer's article
number, EAN code, picture and others.

Search engine: Because of the very broad sales
programme, the shop incorporates a search
engine which enables an advanced search of
items based on different criteria in the whole
catalogue or just in a specific part of it.

Copyright © 2007 EUROSIM / SLOSIM
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Inquiry Order
Inquiry/order? — ]
Preparing

inquiry

v v

Y
- Preparing
=
iy order (PO)

Checking suitability
of delivery

—

Customer
Accepting goods Autorising
invoice/CN
No Receiving
invoice/CN Confirming invoice
for payment
Sending PO Receiving PO Receiving goods
confirmation and trans. slip
Creating and
transmiting
Preparing claim Sending claim payment orders
record record
Inquiry Order
Receiving inquiry| Inquiry/order? —l
Q Q
. . ing P
Preparing offer Sending offer Receiving PO Confirming PO Sending PO
confirmation
Q
Proparg Commissonof oods prepang | Jf senig Bocking
li N ts
Wholesaler commission slip wansportation siip invoice/CN J H 'L invoice/C payment
Ye: Receiving
claim record
Handling Sending
transit PO transportation slip
Handling
Sending claim
transit PO Creating and
Confirming invoice
transmiting payment}
for payment
orders
Preparing order to Informing
prepare Supplier
credit note (CN)
TTTTTTTTTTT
I
[}
1
Receiving
Transporter transportation T of] O
goods
slip
Q v
Receiig prepating Commision o oo Sendng prepasing sening ‘
invoi /CN
transit PO commission slip ransportation slip transportation slip invoice/CN invoice/ payments
Supplier
]

Ordering and inquiring: Orders and inquires =
can be made by entering the quantities in a
table view of items, in a detailed item insight or
in a special quick ordering spreadsheet.
Because of the strong integration between the
KIS and Merkur Partner systems, insight into
accurate order status is possible. This insight
enables the tracking of goods on their
distribution path through the supply chain.

ISBN 978-3-901608-32-2 7

Favourite subcatalogues: The users of web
shop can create their own subcatalogues and
favourite groups of items. With this feature
they can make orders and inquires much easier.

Business terms. The business terms for web
shop users are specified in a sales contract to
which an annex defining e-business conditions
is added.
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" Help: The Help feature gives user agquestionnaire and interviews we estimated that
comprehensive explanation of the solution angooperation between company departments, vendors
assistance in certain business cases. and customers was established. However, process

management and processes in a SC are still marked

' Contacts: Any questions and unclear situationyq|asively low. The overall maturity can be estietht
considering business relations with Merkur cany pe on the 4 level (Linked)

be addressed to contact personnel assigned to

each partner. The feature gives detailed contact ~ Tab. 2 Joint results of answers to the BPO
personnel data including names, telephone and guestionnaire

fax numbers and e-mail addresses.

AS- AS-
With the implementation of Merkur Partner the IS WAS
process model has not considerably changed, thé. | Process View 4 2.8
execution time of several activities has shortefeeg. A.ll | Process Jobs 3 2.6
the execution time of the activity Sending inquivgis Alll | Process Management and | 2.9 2.3
shortened from 2 to 1 minute). The number of Measurement
customer inquiries is decreased in favour of higherg| | ProcessesinaSC 3 2.2

percentage of direct POs since the customers have ]

access to data about products and contractuh® Redesigned Process (TO-BE)

conditions. The execution of an order is CO”SidmabA'though the business process renovation has
faster for the Wholesaler (e.g. Confirming PO hagecreased the lead times and working costs, salely
been shortened from 5-10 minutes to 3-5 minutegetter flow of information due to the automatiortioé
since it electronically receives the necessary .datgrocess cannot bring all possible benefits. Theeefo
After that the orders are automatically separated i fyrther changes in business processes, related to
orders from a warehouse and transit orders anfformation technology introduction and

necessary documents are created. organisational changes, are planned. The changes ar

The simulation results of the AS-IS process arawsho 'elatively big, therefore a considerable suppoofr
and compared to the results of the AS-WAS proaess all manager levels at all companies are necessary.

Table 1. As we can see the process and lead timege following organisational changes were proposed:
were reduced and especially the costs were reduced

considerably. However, the majority of the gainsave * The B2B portal has to enable access to all
realised by the Wholesaler. relevant information for the customers (e.g.
) ) stock level at the supplier's side). All of them
Tab. 1 Simulation results. for the AS-WAS and the have to be techno|ogica||y and Organisationa”y
AS-IS process in comparison prepared to use this kind of communication
AS-WAS | ASIStime | Change with the Wholesaler. That would eliminate the
time (in hr) (in hr) need for sending inquires and offers.
Average process |  32.16 30.21 -6 % . Well-defined contracts should be signed with
time as many customers as possible. The contracts
Average  lead 29.63 27.57 % should define the selling conditions precisely
time enough, so that the sales process could be

automated as much as possible.

AS-WAS AS-IS Change

costs (in €) | costs (in €) = All information (both up and downstream)

should be exchanged electronically, e. g.:

0,

ﬁ\c\)/:t;age Process 181 170 6% purchase ordgr from a Customer to the
A SuoDi 5 Wholesaler (without the need for offers or
verage Supplier 14 ’ inquires); order confirmation (Wholesaler to
costs L = Customer); transportation slip (Wholesaler —
Average 28 26 % Transporter - Customer); transit order
Wholesaler costs 20 = (Wholesaler - Supplier); invoice (Supplier —
é‘l’;g?neer costs 42 28 8% Wholesaler - Customer).

Average 105 0% . Approval proc;edures (e.g. confirming PO)
Transporter costs 105 could be eliminated by the empowerment of
We also estimated the increase in process orientati employees and a more precise definition of

by using the same methodology. The results are  business rules.
shown in Table 2. The maturity level of the autosdat T,o redesigned model is shown in Figure 2. It is

process has increased, especially in the »processsiderably simplified because several activities
view« of the employees. On the basis of thq |onger needed, while others are executed faster.
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Fig. 2 Redesigned process (TO-BE) model

The simulation results for the TO-BE model ar . . .
shown in Table 3. The changes enable an additiordl DPiScussion and conclusions

decrease in process execution lead times and costhe case shows that BPM on the SC level brings
The savings are different for different companies fenefits to all companies involved. The decrease in

Transporter obtains the least benefits, while othgfork costs and reduction in process and lead times
three companies (especially the Wholesaler) obtaigegins with IT implementation and the increase in

considerable benefits. It is important that char@@s maturity. However, in order to further improve the

is a pre-condition for their willingness to pargiaie in

needed (e. g. to eliminate the need for sendingiiag

the project. Besides the Wholesaler, a strong éster g offers). The case study showed a considerable
for changes can be expected from customers as thgysitive effect of such changes.

can expect, in addition to decreased lead-times and -
costs, also a higher level of service and the dseren At the transition from the AS-WAS to the AS-IS
the number of necessary ComplaintS. process the ChangeS were mOStIy present in the

ISBN 978-3-901608-32-2
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for other characteristics of BPO. The reason for Insight into stock level of the Wholesaler and
increase lies is that automation forced the emgsye the Supplier requires cooperation of all
to perform activities in a standard way and prognptl companies involved at the SC process level.
They also started to be aware of the fact thatr thei The SC process has to be understood as a
work is part of a process, which has strenghthened whole and not just within organisational
cooperation between organisational units. boundaries.

Long-term contracts have to be signed among
partners in a SC. The increase in trust and long-
term cooperation has to be established.

Tab. 3 Simulation results for the TO-BE processand "
comparison with the AS-IS and AS-WAS process

o Change | Change . IS has to be based on integrated SC processes
Time (in hr) | compared | compared and make unimpeded information flow
to AS-IS to AS-WAS ossible
Average P '
process fime 25.94 -14 % -19 % For the second proposal empowerment of employees
Average lead ht:;\s to b(_e applied. The fo_llowmg characteristicghef
time 25.50 -8 % -14 % 4" maturity level are required:
" Jobs have to be transformed from simple to
Change Change multidimensional tasks.
Costs (in€) | compared | compared . Jobs will include more problem solutions and
to AS-IS | to AS-WAS people will have to learn continuously.
é\r/ci:gz costs 142 -16 % -22 % On the othe_r hand, the impler_n_entatit_)n of the pregos
changes will enable an additional increase of BPO.
éﬁ:;ali%?costs 9 -29 % -33 % For example, the application of SCM performance
measures and management systems will be possible as
Average . . a consequence of the integrated TO-BE model
Wholesaler 8 63 % 13 % implementation. Companies will also have to think
costs about changed organisational structures based on
é\ll;;gr%\eer costs 25 349 39 % SCM procedures. They should appoint intra-
organisational process owners and managers to take
Average care of process efficiency. The implementation of
Transporter 104 1% 1% such changes is considerably more difficult thag th
costs automation of existing processes.

While the automation of the process can bring aerta

benefits in both increased process maturity an@/ith the elimination of sending inquires and offére
decreased costs, the simulation results clearligapel role of the companies involved will change. All
that by far the highest savings can be realiseth frocompanies in a SC will be stimulated to coopenata i
renovation and integration of processes. ThBUsiness process change project because the pdopose
simulation results confirm and expand the findings changes bring benefits to all of them as provedhey
previous researchers who reported considerabI?SU“S of simulations. However, transportationt€os
different sa\/ings from information Sharing — fro8o0 still remain almost the same. They could be reduced
to 35% of the total costs [32]. Simple introductioh bY an application of transport optimisation methods
IT can lead to the benefits closer to the lowenrfig That will have to be done in the future, because
renovation and integration of processes accompanigipbalisation necessitates greater attention testicg
with organisational changes to the higher figure. [2].

There are two major proposa|s for the improvemént (‘EfﬁCient and effective achievement of the firsveés
processes, as evident from the TO-BE process modgl9. level 2 and 3) of business process matumitgt i

and related description above: (1) elimination ofC calls for the existing processes to be fully
Sending inquires and offers and (2) approvdﬂnderStOOd and documented. For the hlgher levels
procedures are simplified or eliminated. Howevee, t (€.9. lever 4 and 5) of SC maturity other BPM
proposed changes are not yet possible because tggctices have to be applied. All benefits can be
require some characteristics of th® shaturity level Sustainable only when the integrated process is
(Integrated). Although BPO has improved in thecontinuously managed and changed according to the
process view, additional improvements are necessapisiness needs. BPM should not be considered as a

especially in the area of process management, gsoc@ne-time  project of process change and IT
jobs and processes in a SC. implementation and metrics are not to be used fumly

: _ analysing the current SC practices and benchmarking
To make the first proposal possible a Customer sieefh the pusiness process redesign project. BPM dhoul
to have access to all relevant information (e.gckst pe a permanent performance measurement, analysis
level at the supplier's side). The followingang improvement effort. All companies involved in a
characteristics of the™4maturity level are required: SC have to be constantly alert and react proagticel
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changes in business environment. SC processes h®k E. A. Williamson, D. K. Harrison, and M. Jordan.
to be constantly measured and controlled. As Information Systems Development within Supply
competition is based on SCs at level 5 (extended), Chain Management.International Journal of
common process management for the entire SC has to Information Management, 24:5, pp. 375-385,
be established. 2004.

Business process modeling and discrete-evef@] P. Trkman, M. Indihar Stemberger, J. J&kind
simulation are valuable mechanisms for realizing th  A. Groznik. Process approach to supply chain
actual business value of B2B e-commerce. While most integration. Supply chain management, vol. 12,

of the effects of IT implementation, improved fla# no. 2, pp. 116-128, 2007.

information, process integration and renovation lsan
observed and evaluated in a relatively short peoibd
time, significant impacts of continuous monitoring, .
controlling and changing the performance of the SC Qg(\)/intage, St Lucie Press, Delray Beach, FL,
processes can be expected as long-term outcomes of '

BPM. [11]A. Lockamy Il and K. McCormack. Linking
SCOR planning practices to supply chain
performance An exploratory studinternational
Journal of Operations &  Production

[10]K. McCormack and W. Johnson. Business Process
Orientation: Gaining the E-Business Competitive

The implementation of the presented concepts and
possible benefits of the integration of a SC manyva
on the current process maturity level in the
participating companies (including the integratioi g/loagjgement, Vol. 24, No. 12, pp. 1192-1218,
ISs) and may differ in various industrial and seevi

sectors. Nevertheless, the main SC process integrat[12]Z. Irani, V. Hlupic, L.P. Baldwin, and P.E.D.
and management concepts, presented in the paper, ca Love. Re-engineering manufacturing processes

be applied with minor modifications regardless fu t through  simulation modeling. Logistics
industry in question. Information Management, Vol. 13, No. 1, pp. 7-
13, 2000.
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